4 




luroplilches Patentamt ~ 
European Patent Office 
Office europ6en des brevets 



I 




(u) Publication number: 0 596 612 A2 



EUROPEAN PATENT APPLICATION 



i) Application number: 93308114.3 



@ mt a*: G07D 1/00, G07D 9/00 



Date of filing : 12.10.93 



@ Priority : 02.11.92 JP 336538/92 

@ Data of publication of application 
11.05.94 Bulletin 94/19 



@ Designated Contracting States : 
CH DE ES FR GB U 



© Applicant : ASAHI SEIKO KABUSKOKI KAJSHA 
No. 24-1 5, Minamiaoyama 2-Chome 
Mlnato-ku, Tokyo 107 (JP) 



Inventor : Tani, Kryoshl 

c/o Asahl Kabuthlki Kaisha, 3-7, Kokaba 

1-chome 

IwatsukMti, SaKama-ken (JP) 



@ Representative : Jackson, Peter Arthur 

GILL JENNINGS & EVERY Broadgate House 7 

Eldon Street 

London EC2M 7LH (GB) 



(3) Coin dispensing apparatus. 



A coin dispensing apparatus able to dispense 
coins until and including the last coin left in the 
apparatus that satisfies the need for downsiz- 
ing. The coin dispensing apparatus has a coin 
dispensing disc in the form of a rotary disc 
supported for rotation by a drive shaft in op- 
position to a substrata A cylindrical case sur- 
rounds the coin dispensing disc and an outlet 
slot is formed in the cylindrical case. Guide 
apertures are formed circumferential ly at equal 
intervals in a com transporting disc that guide 
coins on the substrate. A pushing pin is posi- 
tioned between the substrate and coin trans- 
porting disc for pushing coins towards the 
cylindrical case as the coin transporting disc is 
rotated. A guide groove in the disc guides the 
pushing pin in a direction toward the outlet slot 
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The present invention relates to a coin dispensing 
apparatus that contains coins or tokens in bulk in a 
hopper and dispenses the coins one at a time from in- 
side the hopper as necessary. 

An example of a conventional coin dispensing ap- 5 
paratus is disclosed in Japanese Patent Laid-Open 
Publication No. 51-119295 which was filed by the ap- 
plicant of the present application. 

As shown in Figs. 7 and 8, this conventional coin 
dispensing apparatus comprises a substrate 2 which 10 
arranged at a position inside hopper 1 , and is inclined 
towards horizontal. A coin transporting rotary disc 4 is 
provided in the form of a rotary disc which is support- 
ed rotatably by drive shaft 3 and is spaced in opposi- 
tion to substrate 2 with a clearance slightly larger than 1 5 
the thickness of coins (not shown). A cylindrical case 
5 in the form of an enclosure wall extends towards 
coin transporting rotary disc 4 from substrate 2 and 
surrounds coin transporting rotary disc 4, and outlet 
slot 6 being formed in cylindrical case 5. Four guide 20 
apertures 7 are equally and drcumferentially spaced 
in coin transporting rotary disc 4 that guide coins on 
substrate 2. Each aperture 7 has transporting arms 8 
that are mounted on the substrate side of the coin 
transporting rotary disc 4 and extend along the radial 25 
direction to a hypothetical circle that passes through 
the centers of guide apertures 7 having the center of 
coin transporting rotary disc 4 as its axis and slide co- 
ins in the direction of rotation of coin transporting ro- 
tary disc 4 (direction indicated by the arrow in the so 
drawings). A regulating pin 9 is re tractably arranged 
on substrate 2 at a position facing outlet slot 6 that 
changes the direction of coins dispensed by trans- 
porting arms 8 towards outlet slot 6 to dispense coins 
from outlet slot 6. Finally, reference numeral 12 indl- 35 
cates a drive motor that rotates drive shaft 3. 

However, in the conventional coin dispensing ap- 
paratus described above, transporting arms 8 slide 
coins only in the direction of rotation of coin transport- 
ing rotary disc 4 on substrate 2, and regulating pin 9 40 
dispenses coins from outlet slot 6 by changing the di- 
rection of coins dispensed by transporting arms 8 to- 
wards outlet slot 6. As a result, since coins, the direc- 
tion of which has been changed by regulating pin 9, 
leave a course on which they can be pushed by trans- 45 
porting arms 8, the coins in front are not dispensed 
from outlet slot 6 unless t hey are pushed by other suc- 
ceeding coins. 

Namely, in the conventional coin dispensing ap- 
paratus, when there is only one coin remaining in the 50 
apparatus to be dispensed, since there are no other 
succeeding coins behind it, that last coin cannot be 
dispensed outside the apparatus. 

On the other hand, as shown in Fig. 9, h a coin 
dispensing apparatus disclosed in Japanese Patent ss 
Laid-Open Publication No. 61-281385 also filed by 
the applicant of the present application, scraper 1 1 is 
provided that rotates in synchronization with coin 



transporting dec 4. Scraper 11 has guide apertures 
7 and an equal number of radial transporting blades 
10. The ends of transporting blades 10 protrude 
through an opening continuous with outlet slot 6 and 
between substrate 2 and coin transporting disc 4. The 
transporting blades 10 scrape the coins in concert 
with transporting arms 8 and regulating pin 9 in dis- 
pensing the coins. As a result, transporting blades 10 
of scraper 11 were able to scrape out even the last 
coin left in the apparatus. 

However, since the conventional coin dispensing 
apparatus as described above requires a scraper, 
there are disadvantages. Specifically, the number of 
parts is increased and the overall size of the device 
is forced to be larger, thus having the additional short- 
coming of being contrary to the need for downsizing. 

In consideration of the above-mentioned prob- 
lems, a first technical object of the present invention 
is to provide a coin dispensing apparatus able to dis- 
pense coins including the last coin left in the appara- 
tus. 

In addition, a second technical object of the pres- 
ent invention is to provide a coin dispensing appara- 
tus that satisfies the need for downsizing. 

According to the present invention, a coin dis- 
pensing apparatus has a rotary disc with a plurality of 
coin guiding apertures therein which is rotate We with 
respect to a substrate at a clearance essentially cor- 
responding to the thickness of dispensable coins and 
to convey the coins to an outlet A pushing member is 
positioned between the substrate and said rotary disc 
and is guided by tracks on at least one of the disc and 
substrate so that it pushes out said coins towards said 
outlet slot in correspondence with rotation of the ro- 
tary disc. Preferably the tracks are disposed on both 
the disc and substrate. 

In addition, according to the present invention, 
there is a track on the rotary disc that extends sub- 
stantially in a radial direction of the rotary disc and 
holds one end of a corresponding pushing member. 

In addition, according to the present invention, 
the track on the substrate side of the rotary disc eith- 
er extends through the disc or extends into the disc 
and has a concave-shaped cross-section. 

In addition, according to the present invention, 
there is a track on the substrate that defines a dosed 
path for holding another end of plural pushing mem- 
bers. 

In addition, according to the present invention, 
t he pushing member has a rib with a diameter that ex- 
tends to the outer edges of the guide apertures. 

In addition, according to the present invention, 
there is a direction changing member provided on the 
substrate at a position facing the outlet slot, wherein 
the direction changing member makes contact with 
coins pushed out by the pushing member to change 
their direction so that the coins are pressed out to- 
wards the outlet slot 
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In addition, according to the present invention, 
the direction changing member is re tractably ar- 
ranged with respect to the substrate. 

In addition, according to the present invention, 
there is a rotatable outlet roller provided on the outlet 5 
slot, wherein the outlet roller makes contact with co- 
ins pushed out by the pushing member to dispense 
them outside. 

In addition, according to the present invention, 
the outlet roller is arranged to be able to approach and w 
move away from the outlet slot 

In addition, according to the present invention, 
the closed path comprises a pushing path, a return 
path continuous with said pushing path and an inner 
circumferential path continuous with said return path, 1 s 
said pushing path extends from a first pre-determined 
position on said substrate to said outlet slot said re- 
turn path extends from said outlet slot to a pre-deter- 
mined second position on said substrate, and said in- 
ner circumferential path extends from said second 20 
position to said first position and Is provided concen- 
trically to said rotary disc having the center of said ro- 
tary disc as its axis. 

In addition, according to the present invention, 
the inner circumferential path is provided on the in- 25 
side of a circle that passes through the centers of the 
plural guide apertures having the center of the rotary 
disc as its axis, and the pushing member forces coins 
towards an enclosure wall by being guided along the 
inner circumferential path. 30 

In addition, according to the present invention, 
the inner circumferential path is provided on the out- 
side of a circle passing through the centers of the 
guide apertures having the center of said rotary disc 
as its axis, and the pushing member has transporting 35 
arms that slide coins in the rotating direction of the ro- 
tary disc on the substrate, and pushing pins that push 
out coins along the inner circumferential path by forc- 
ing the coins towards the pushing member. 

in the accompanying drawings: 40 

Fig. 1 is a perspective view showing the coin dis- 
pensing apparatus claimed in a preferred embodi- 
ment of the present invention. 

Figs. 2a and 2b are partial cross-sectional views 
showing the mutual relationships between elements 45 
of the preferred embodiment shown in Fig. 1. 

Fig. 3 is a diagrammatic plain view from the upper 
surface of the coin dispensing apparatus in the pre- 
ferred embodiment of the present invention. 

Fig. 4 is a bottom view of the lower surface of the 50 
coin dispensing apparatus in the preferred embodi- 
ment of the present invention. 

Fig. 5a is a perspective view showing a coin dis- 
pensing disc and sliding portion in the preferred em- 
bodiment shown in Fig. 1 , whfle Fig. 5b is a plain view 55 
of the same. 

Fig. 6a is a perspective view of a cylindrical case 
in the preferred embodiment shown in Fig. 1, whfle 



Fig. 6b is a plain view of the same. 

Fig. 7 is a side view showing a conventional coin 
dispensing apparatus. 

Fig. 8 is an exploded perspective view of a con- 
ventional coin dispensing apparatus. 

Fig. 9 is a plain view, a portion of which has been 
cut out, of another conventional coin dispensing ap- 
paratus. 

The following provides an explanation of the pre- 
ferred embodiments of the present invention with ref- 
erence to the drawings. Furthermore, an explanation 
of those reference numerals that are the same as ref- 
erence numerals shown in the conventional coin dis- 
pensing apparatus is omitted. 

As shown in Fig. 1, a preferred embodiment of 
the coin dispensing apparatus of the present inven- 
tion has substrate 2 arranged at a position either hor- 
izontal or inclined to horizontal. A coin transporting 
disc 4 in the form of a rotary disc is supported for ro- 
tation by drive shaft 3 in opposition to substrate 2 at 
a clearance that is slightly larger than the thickness 
of the coins (not shown). A cylindrical case 5 in the 
form of an enclosure wal extends from substrate 2 to- 
wards coin transporting disc 4 and surrounds coin 
transporting disc 4, an outlet slot 6 is formed in cylin- 
drical case 5. Five guide receptacles 7 are formed ctr- 
cumferentiaJly at equal intervals in coin transporting 
disc 4 and guide coins on substrate 2. A transporting 
arm 8 extends along the radial direction to a hypo- 
t hetical circle passing through the centers of guide re- 
ceptacles 7, having the center of coin transporting 
disc 4 as its axis, and slides coins in the direction of 
the direction of rotation of coin transporting disc 4 (di- 
rection shown by arrow in the drawing) on substrate 
2. Regulating pin 9 is retractably arranged on sub- 
strate 2 at a position facing outlet slot 6 and dispenses 
coins from outlet slot 6 by changing the direction of 
coins carried by transporting arm 8 towards outlet slot 
6. Guide apertures 7 may be have notched shapes 
opening towards the circumference of coin transport- 
ing disc 4. 

In the preferred embodiment a pushing pin 20 is 
positioned between substrate 2 and coin transporting 
disc 4 and is operative to push coins towards cylindri- 
cal case 5 accompanying rotation of coin transporting 
disc 4. Guide groove 30 in the form of a guide portion 
provided on substrate 2 is provided to guide pushing 
pin 20 to outlet slot 6. 

As shown in Figs. 5a and 5b, five guide apertures 
are arranged drcurnferentiaBy in coin transporting 
disc 4 at equal intervals, and sliding portions 40 are 
each cut in an outer circumferential portion of coin 
transporting disc 4 between mutually adjacent guide 
receptacles 7. These sliding portions extend along 
the radial direction of coin transporting disc 4 and 
guide the upper end 21 of pushing pin 20 but permit 
it to slide freely. 

In Fig. 2a, this sliding portion 40 is arranged on 
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the back side, or substrate side, of coin transporting 
disc 4, and is in the form of a groove having a concave 
shaped cross-section. In Fig. 2b, sliding portion 40 is 
in the form of a rectangular shaped slot formed in coin 
transporting disc 4. In addition, in Fig. 2c, sliding por- 5 
tion 40 is separately provided on the back side of coin 
transporting disc 4 In the form of a plate suspended 
on the substrate side. As a result of having this con- 
stitution, the force generated by movement of coin 
transporting disc 4 is transmitted to the upper end 21 to 
of pushing pin 20, resulting in movement of pushing 
pin 20. 

In Figs. 2a and 2b, the upper end 21 of pushing 
pin 20 is arranged in a groove of sliding portion 40, 
while lower end 22 is arranged in guide portion 30. In 15 
addition, pushing pin 20 has rib 23 between its upper 
end 21 and lower end 22 that makes contact with co- 
ins. In Fig. 2c, pushing pin 20 does not have an upper 
end 21 , but has a separate rib 24 on lower end 22. 

As shown in Figs. 2a - 2c guide portion 30 is pro- 20 
vided on substrate 2 having a concave shaped cross- 
section. As shown hi Fig. 3, guide portion 30 follows 
a pushing path 31, a return path 32 continuous with 
pushing path 31, and an inner circumferential path 33 
continuous with return path 32. Pushing path 31 ex- 25 
tends from the terminal end of inner circumferential 
path 33 to outlet slot 6 on substrate 2, return path 32 
extends from outlet slot 6 to the starting end of inner 
circumferential path 33 on substrate 2, and inner cir- 
cumferential path 33 is provided concentrically with 30 
coin transporting disc 4 on the inside of a circle that 
passes through the centers of guide apertures 7, hav- 
ing the center of coin transporting disc 4 as its axis. 

Returning to Fig. 1, rotatabie outlet roller 50 is 
provided on outlet slot 6. Outlet roller 50 dispenses 35 
coins outside by making contact with coins pushed 
out by pushing pin 20. As shown in Fig. 4, outlet roller 
50 is arranged to be able to approach and move away 
from outlet slot 6 by spring 51 provided on the back 
of substrate 2. Furthermore, plate spring 52 shown in 
the drawing is for making regulating pin 9 retractable 
with respect to substrate 2 by bending backward and 
returning to its original position. 

This outlet roller 50 is for preventing coins from 
becoming jammed. Namely, in the case the center 
points of roller pin 20, a coin and outlet roller 50 are 
all arranged on a straight line, rotation of disc 4 is ob- 
structed as a result of these three components being 
in balance. In order to disrupt this balance, spring 51 
is provided on roller arm 53 of outlet roller 50. Move- so 
ment of the roller arm 53 allows coins that have be- 
come balanced to eject from the outlet slot 6. 

Furthermore, Figs. 6a and 6b show detailed 
views of outlet slot 6 formed in cylindrical case 5. 

Next, the following provides an explanation of the 55 
operation of the coin dispensing apparatus claimed in 
the present embodiment with reference to Fig. 1 . As 
is also shown in Fig. 7, together with coin transporting 
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disc 4 rotating counter-clockwise by means of drive 
shaft 3 driven by drive motor 12, a single coin from 
those coins presently accumulated in hopper 1 are 
guided by guide aperture 7 on substrate 2. Accompa- 
nying rotation of coin transporting disc 4, pushing pin 
20 moves in the counter-clockwise direction along in- 
ner circumferential path 33 (see Fig. 3) of guide por- 
tion 30 by means of sliding portion 40. Similarly, 
transporting arm 8, mounted on the substrate side of 
coin transporting disc 4, dispenses the coin in guide 
aperture 7 in the counter-dockwise direction while 
also moving in the counter-clockwise direction. 

Next when the coin dispensed by transporting 
arm 8 makes contact with regulating pin 9 arranged 
at a position facing outlet slot 6, the coin leaves the 
course of transporting arm 8. Atthis time, pushing pin 
20 following this transporting arm 8 switches to push- 
ing path 31 from inner circumferential path 33 and 
makes contact with the coin that has left the course 
of transporting arm 8. 

As a result of pushing pin 20 gradually moving to- 
wards outlet slot 6 along pushing path 31 , It works In 
concert with regulating pin 9 to press out the coin to- 
wards outlet slot 6. The coin that has been pushed out 
in this manner makes contact with outlet roller 50 
where it is then smoothly dispensed to the outside. 

Pushing pin 20 then completes one cycle of op- 
eration by switching to return path 32 and moving 
away from outlet slot 6 by the rotation of coin trans- 
porting disc 4. 

Although the case of providing transporting arm 
8 and regulating pin 9 has been explained in the pres- 
ent embodiment, pushing pin 20 alone can also reli- 
ably dispense one coin at a time until and including 
the final coin left in the apparatus without using trans- 
porting arm 8 and regulating pin 9. 

Namely, since inner circumferential path 33 is 
provided on the inside of a circle that passes through 
the centers of guide apertures 7, having the center of 
coin transporting disc 4 as its axis, pushing pin 20 ap- 
plies force in the direction in which coins are always 
pushed out to cylindrical case 5 along inner circumfer- 
ential path 33. Coins are dispensed to outlet slot 6 
while being pinched between pushing pin 20 gradu- 
ally moves towards outlet slot 6 along pushing path 
31 , and centrifugal force is applied to the coins due to 
the torque of coin transporting disc 4. the coins are 
dispensed in the manner of being flung out at the mo- 
ment they are located at outlet slot 6. 

According to the present invention as explained 
above, since a pushing member, which pushes out co- 
ins towards an enclosure wall by rotation of a rotary 
disc, and a guide portion, which guides the pushing 
member to at least an outlet slot, are provided, coins 
can be dispensed one at a time until and including the 
last coin in the apparatus without requiring a compo- 
nent such as a scraper and so forth, thus allowing the 
providing of a coin dispensing apparatus that can sat- 
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isfy the need for downsizing. 

The entire disclosure of each and every foreign 
patent application from which the benefit of foreign 
priority has been claimed in the present application is 
incorporated herein by reference, as if fully set forth. 

Although this invention has been described in at 
least one preferred embodiment with a certain de- 
gree of particularity, it is to be understood that the 
present disclosure of the preferred embodiment has 
been made only by way of example and that numer- 
ous changes in the details and arrangement of com- 
ponents may be made without departing from the 
spirit and scope of the invention as hereinafter 
claimed. 



Claims 

1 . An apparatus for dispensing coins comprising: 

a substrate having a surface; 
a rotary disc rota table with respect to said 
substrate; 

an enclosure surrounding said rotary disc; 

an outlet slot provided in said enclosure; 

guide apertures formed in said rotary disc 
for guiding said coins on the surface of said sub- 
strate; 

a pushing member positioned between 
substrate and said rotary disc for pushing 
coins towards said outlet slot as said rotary 
disc is rotated; and 

guide means disposed on at least one of 
said substrate and rotary disc for guiding said 
pushing member between at least a first position 
and a second position, said second position being 
proximate said outlet slot 

2. The coin dispensing apparatus as set forth in 
claim 1, wherein said guide means comprises a 
first guiding track disposed on said rotary disc 
and extending substantially from an inner radial 
position to an outer radial position of said disc and 
being operative to guide one end of said pushing 
member. 

3. The coin dispensing apparatus as set forth in 
claim 2. wherein said first guiding track is ar- 
ranged on the substrate-adjacent side of said ro- 
tary disc and has a concave cross-section. 

4. The coin dispensing apparatus as set forth in 
claim 2, wherein said first guiding track extends 
through said rotary disc. 

5. The coin dispensing apparatus as set forth in 
claim 2, wherein said guide means further com- 
prises a second guiding track on said substrate, 
one end of said pushing member being operative- 



ly disposed with respect to said first guiding track 
and the other end of said pushing member being 
operative! y disposed with respect to said second 
guiding track, and said pushing member makes 
5 contact with said coins between said one end and 

said other end. 

8. The coin dispensing apparatus as set forth in 
claim 5, wherein said guide apertures have outer 
10 edges and said pushing member has a rib for con- 
tacting said coins and said rib has a diameter that 
extends to said outer edges of said guide aper- 
tures. 

15 7. The coin dispensing apparatus as set forth in 
claim 1 , having a direction changing member pro- 
vided on said substrate at a portion facing said 
outlet slot, wherein said direction changing mem- 
ber makes contact with coins pushed out by said 

20 pushing member to change their direction so that 
said coins are pressed out towards said outlet 
slot 

8. The coin dispensing apparatus as set forth in 
25 claim 7, wherein said diection changing member 

is retractably arranged with respect to said sub- 
strate. 

9. The coin dispensing apparatus as set forth in 
30 claim 1, having a rotate We outlet roller provided 

at said outlet slot, wherein said outlet roller con- 
tacts coins pushed by said pushing member for 
dispensing. 

35 10. The coin dispensing apparatus as set forth in 
claim 9, wherein said outlet roller is operative for 
movement toward and away from said outlet slot 

11. The coin dispensing apparatus as set forth in 
40 claim 1 , wherein said guiding means comprises a 

second guiding track on said substrate surface, 
said second guiding track having a concave- 
shaped cross-section. 

45 12. The coin dispensing apparatus as set forth in 
claim 1 , wherein said second guiding track com- 
prises a pushing path, a return path opera tivefy 
connecting to said pushing path and an inner cir- 
cumferential path operativefy connecting to said 

so return path, said pushing path extends from a 
first pre-deter mined position on said substrate to 
said outlet slot, said return path extends from 
said outlet slot to a pre-determined second posi- 
tion on said substrate, and said inner circumfer- 

55 ential path extends from said second position to 

said first position and is provided concentrically to 
said rotary disc having the center of said rotary 
disc as its axis. 
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13. The coin dispensing apparatus as set forth in 
claim 12, wherein said inner circumferential path 
is provided on the inside of a circle that passes 
through the centers of said guide apertures hav- 
ing the center of said rotary disc as its axis, and 
said pushing member forces coins towards said 
enclosure by being guided along said inner cir- 
cumferential path. 

14. The coin dispensing apparatus as set forth in 
claim 12, wherein said inner circumferential path 
is provided on the outside of a circle passing 
through the centers of said guide apertures hav- 
ing the center of said rotary disc as its axis, and 
said pushing member has transporting arms that 
slide coins in the rotating direction of said rotary 
disc on said substrate, and pushing pins that 
push out coins along said inner circumferential 
path by forcing said coins towards said pushing 
member. 



ejected from said coin outlet 

18. The coin dispensing apparatus as set forth in 
claim 17, wherein said guide means comprises a 

5 guiding track disposed on said substrate and be- 

ing operative to guide one end of plural ones of 
said pushing members. 

19. The coin dispensing apparatus as set forth in 
10 claim 17, wherein said guide means comprises 

plural guiding tracks, each being disposed on 
said moveable member and being operative to 
guide one end of a corresponding pushing mem- 
ber. 
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15. The coin dispensing apparatus set forth In claim 
14, wherein said transporting arms rotate with 
said rotary disc, are positioned between said 
substrate and said rotary disc, and extend along 25 
the radial direction to a circle that passes through 
the centers of said guide apertures having the 
center of said rotary disc as its axis, and at feast 
one end of said pushing pins is arranged in oper- 
ative contact with said guide means, and at least so 
one of said pushing pins has a rib between said 
one end and said other end that makes contact 
with said coins. 



16. The coin dispensing apparatus set forth in claim 35 
1, wherein said rotary disc and said substrate 
surface have a clearance essentially correspond- 
ing to the thickness of a coin to be dispensed. 

17. An apparatus for dispensing coins having at least 40 
a specified thickness comprising: 

a substrate having a surface; 

a moveable conveying member compris- 
ing a plurality of coin guides and being moveable 
with respect to said substrate for conveying coins 45 
along a predetermined path on said substrate 
surface; 

a coin outlet disposed along said path; 

a plurality of pushing members, each posi- 
tioned between said substrate and said move- so 
able member for pushing said conveyed coins 
within a corresponding one of said coin guides to- 
wards said outlet in correspondence with move- 
ment of said moveable member; and 

guide means disposed on at least one of 55 
said substrate and moveable member for guiding 
said pushing members between at least a first 
position and a second position where said coin is 
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FIG. 2a 
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FIG. 5b 
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